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5& ;v ;v^, ;V ^ (iSI^) T ;v ^ y n n y > ^ h n T 5 y jS/f^ 

) T)V^)V^ioi:Xf3-7m^7-um^i)^hm^^f^tz^(D'Q:^:h. If 3 ~ 6 ov^-f 

lii^il 8 ] 

^ (I) t'iSV^T. R 1 >&5-7ji-;V*. R 2;&^~^-^;VS. R 3 fcR 4:*^''^LT3 -ti Fn 

^v-5-t;Fn^vy-f-;v-2-^^;vtfUi^>'-4--i';v^-5^v >^-eab ^ > 

^ (I I) Riify :z.=.}vm. R 2 R 3)0^6 1 , 3- 

vliKnyn [3, 4-c] V 7 -:t-;v*-e^^, lt*:a2|2«^OMS^^«lit? 

[Si*:« 1 0 ] 

m^-m. Ill 
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^ I' j: o C ;2.|i'fb«ll-Kt/ (Advanced Glycation End Products. >^ ' ^bts 
J fc5f^.i-^) > (Advanced Lipoxidat ion End Products. UT. I AL 

J: ^^^i-^^ti KnT:^n;vii^ym^>AGEs<^1tr«K^*^^^ 
-Cv-;'7i«^=^^^l--CAGEs^3^^-r^ (##fF:^m 2 #hb) „ 

fSS i; V > ^ H F n ^ y ^ - ;Wii^|$!iJ^OALEs tt^ MS^i^lfPt/ ^i^J^i" ^ ( 

##fpS:M2#ps) „ 

Mr°^V >'^>^V:4-^>'^^i:^<7:)T5 /m'?>m^fci^i'9T^n GO^^ i:^<7> * ;^^- 

. 2) v-7 7m*«4bfi^i^^-^J3-;vT;vT'-tF-T;v^;V'<^>'^^'mu t;v 

-CAGEstlM^m. 4) T-^Fy<k^^^^e'2.3-:^>i^^^-;V^^T^^§tL^MG0=lr4. 
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^l4^^il>'^^^:I^TV.;l>AGEs^##i:L-C. RAGE . ^^^n 

m 1 8 #HS) > OST-48^ J: r/80K-H^:*^^ab ^ 1 7 #BS) , 

M«?ci3V^ -CAGES >&mGE (^fe^^^n V y ^ 7 r 5 V - ^-^^i'SfJf'f 

l^^^V^t^f^^^ 'imn'^^\t\m.%ifi^l^\^^ p21ras/MAPKW^-^'M$J^( 
r.^; AGEs^ALEs^c7)^a-m^L-r. ^ ^ > ^^-^ ^ 

fiwIttSii: (#^#l^^^m3 1#M) . AGEs^^W^b^M^^^^t 

-1' wL^MSTi- ^ t.ffeo -C . ifll^ OAGEsO«^^^JL Jt-^ r l»J °^ 
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mykAmK^^i-^^^^^'^M^^^ (T^tV-;^. GO. MGO. 3-DG) , T^^^^J- 

^.jvATJi^r^ y\ r^YT^v-r^v. GO. MGO. v-^y-'fec 
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SP^<&r-WO 0 0/ 1 0 6 0 6 ^ T \ayfTy^ 
UP- (Compt. Rend. Soc. Biol.) J , C^^^^^) ' ^^^1%' 

A^^nv- • T^-F- (FreeRadic. Biol. Med.) J . (T^ ; 

5!7) , 1991^, ^11^, P81-128 „ X r-v^^w- + 

l##it«4] T>^^-V>. ^A, (Anderson M. M. ) hm, J 

)-\, . i^f • i^^) ■ Ay^:^T^¥-=y^y (J. Clm. invest.) J . KT :^ ) 

U) , 1997^. 1199^, P424-432 
[##ff^M5l ^;v, T-;V (Sell D. R.) ' ^v^"^^^ .^^ 

. yM:t-n-^~7^/;V • -^r^;^ hU- (J. Biol. Chem.) J . (Tp< U *) . 1989^, m 

264^, p21597-21602 x r^^^ ,i ^-^ . 

l#^#fFm6] (Nakamura, K^) ^[^-^.^ ".f 'J/ .hi 

Commun.) J , (-f^^VX) , 1992^, ^15^. p99J-994 
l##St:fc«7l /^^^r, ^7 (Hayase, F. ) hM, ^^^^ t^^.^^"^; 

^ uV- • ry Y ■ ^'r^:^y')- (Bioscl. Biotech. Biochem. ) J , K 

B^) , 1994^, ^58^, P1936-1937 r ^ ^*;V*V^^ 

^^V- h • iJ-9--f- (Carbohyd. Res.) J . {:tyy^) , 1987#, ^167^, p^U 

^r^fejft^itMgl T-^^;'F, ^A, -3-- (Ahmed, M. U.) hM, ^v^-:^^^ ' ^ 
j^^%4^VAl-U^\v- a. Biol. Chem.) J . (T^V^) , 1986^. 

lSi^=«i%T-^^. (Hayase. F. ) ^ n-^^; l'^ 

^> ^ y n V - • T > F • ^ h V - (Biosci. Biotech. Biochem. ) J , 

(B^) , 1995^, m59m, P1407-1411 r ..^^^^ 

Sim^ltMl 11 T-^-yF ^A, (Ahmed, M. U.) hM, [^U^^^iJ 

,f5^C^;t '(Biochem. J.) J , (^ ^) . 1997^, ^J24^. p565-570 
r^feJSm^ltmi 21 ^^iJ^iJ'-^^. ^- (Brinkmann, E.) hm, \ -y ^ -T }i' ■ ^ 
^^t-^V-'A^T^--^^-^>- yyyy^^^y^y^ (J- Chem. Soc. Pe 
rkin. Trans.) J , (^^^V:^), 1995^, f2#, pl-2 ^ , ^ . ^ 

[##I1=«131 >i.^;v-^^.t b, ^4, (Well-Knecht, K. J.) h^, 

p,^~^_^;v . ^y- . :^~^^=.y^ • > " ( J- Org. Chem.) J , (T^^J 



^) 19954^, ^60^, p6246-6247 , 
[#^#fp:4:mi 41 T-;V, ^^f- (Nagaraj, R. H.) hM, Iv^--^;^ 
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.:^y^.,U^x.^Ji,;V^^^^Y^)~ (J. Biol. Chem.) J . (T^V*) . 1996 

^. ^271^. P19338-19345 m ^ P.* Tt-*^^ 

rkfe**?^^Ml5l >-^^V/^^ T^, Shipanova, I. N.) hm, IT :^ 4J7 

i^^^^^!^itU;^h'/--T>F-^M^7.i>-.^';^ (Arch. Biochem. Bio 

nhv^ ) I (T^V?!?) . 1997^, ^334^. p29-36 ^ 

^nv>-7!;;v. -^r^>^>i;- (J. Biol. Chem.) J , (Tp^U^) . 1992^, ^Zb/^, 

71 (Su.uki, H.) r^^^.- (Nature) J , 

(^^^i;;^) 1997^. ^386^. P292-295 

^?;^*(£.e!uLr Medicine, J • (T^'^*) ■ ^^^f „ f ■'^n^T- 

^. ^272#, P17810-17814 ^ > r * r ^3 - n li T ^ • ^ 

rdttefp-<r*^ 2 0 1 ^^-^'^'1', (Chappey, 0.) hm, \ => ^ 

iff ?5- " u-^^V - ^y^Xx^y-^^ay (Eur. J. Clin. Invest.) J . 

^A^')7s) . 1997^. m27m, P97-108 r -^y^A--*7V T 

r^fe^i^^1tM2 1] ^^^''>, (Yamagishi, S.) hm, ^^^-r^^^^^^• ^ 

s. Commun.) , (T^V*) , 1995^, ^213^, p681-6| ._^.„^^. 
^?-1SB*SUtU J . . 19%*^*38«, P103-106 

irr rJA (Vroc. Natl. Acad. Sci. USA) J . (T^y*) , 1992^, 
wS^Str*.-. (Horie, K.) * ^..^'^ 

(J. Clin. Invest.) J , {T ^ v ) , lyy/-^, 

00^, p2995-3004 s >^ r ^ \n^?-r ( 

Diabetologia) J , (^^^^y)'^^^^^^'fffj^^f:'f'^ .r^;=^>(Na 
[##it«2 6] (Park. L. ) '^f'l^^^^''^'^^ 

[##rP«2 7l ^-Y^, 7^^- (Miyata. T.) hm, y 
:=.ij)V • 4 y^^'r^ ^--y^y (J. Clin. Invest.) J , {T ^ V :fJ ) W^d-^, 

i: (Proc NaU. Acrd. Sci. USA) J . (T^ ^ *) . 1994^. ^91(12)^. p571 

onunun.) J . (T^ 'J *) , 1999^, ^244^ p45-49 , 
. . ^T'-f (N. Engl. J. Med.) J . (T^V*) . 199W. m 

llwSa 11 T-,V (Bucala R.) ^f. T"^-^'^; ^f^^'^J'^ 

^*;v • -f>'^^7"'f -^'"'^3^ (J. Clin. Invest.) J . (Tp« V , 1991^, 
^87%. p432-438 
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[##St«3 2l ^^y^^, (Vlassara H) l^J^ ^-"^J^/J/. 

ilVroc NaU. 11. ScL USA) J . (T^U^) , 1994^. ^^91^. pll704-l 

^'immxm^\ ^-^^ (Miyata. T.) ^^^^ ^ ) T \t 

r ^^)ij-y ' V'^^'r^ - ' • ^■^'^'^^ (J- Nephrol.) J . 

^V*) . 1996^, mim, P1198-1206 r..^ . ^-Z • -g-' 

rl V? > vW?T- • • ^-^^nnv- (J. Am. Soc. Nephrol.) J . ( 

T^^;*) , 1998^. ^9^. P1681-1688 r*K-- ^y^-^v 

r4b$#|4i-fcM3 61 ?!7^-^Xh7i;, (Canestrari. F. ) h^, \T^^-^ 

itT^l\!Loi.) u ^^^^^ T^%f^f I T>F--- 

U^-^ • =r^^r:^-VH>'X (Biochem. Biophys. Res. Zomm 

n.) , (T^U*) , 1998^. ^245^. P^85-790 
r^fe»t4^«3 8l 7^^-«X>7iJ, ^"7 (Canestrari, F. ) 6^, \ryv 

[##fP«3 9l ^^-^ (Richard, M. J.) hm, U"^ ^ ^ 

(Nephron) J , (;^^^) . 1991^. ^57%. plO-15 ^^^.-^-v 
rdhtesb-^*^ 4 0 1 ^K-^^V, (Jadoul, M.) hm, 1 ^ h — ^ 

rdtteffc-j-it 4 1 1 -r^- (Miyata, T.) 6^, • i 

Jf r(Sfney lit.) J . (T. . .) If , P-^^'iL^^ , 

hV;V (Kidney Int.) J . (T^^;^) . 1999^. f55^. Pf '399 
r4fe^i!p-^M 4 ^ 1 U^^-K, vj^^, (Richard, J. U.) i;?^. XJT^y 

iff J^rt F • T?;^ K • h^^>nni;- (Fund. Appl. Toxic.) J , (T^ 

U*) , 1984^, ^4%, P843-853 K^- • ^ > ^ "^^^ 

rjfcjHpit-fc*^4 4] ^^iJ', 7-^- (Miyata, T.) b^, 1^1-— ^ ^ 

if^l^Ly lit.) J . (T^U^) , 2000^'^^^f/fi^;f ,^,^,:.- 
Clin. Nephrol.) J . (>M>;^) ,1994^. f f n n - T 
[##fPS:m4 6l (Miyata, T.) e>^. ^^J.^^^ r^in^/ 
h'$>^>^^7>'r— ^'a^' (Nephrol. Dial. Transplant.) J . 

, 1997^, %Vim, P255-258 ^ , ■ n ^ p,^ ry^T-^- 

r4ba#te«4 7l j^t'^JVXt^^ >, T'V- (Edelstein. D. ) h^, \9Ar^ 

(Proc NaU. ScL USA) J , (T^V*) . 1991*, «S8#, pU5 

^rib^te-fr-M4 91 (Matsumoto, K.) h^, T^nM :t ^ ^ :^ ;V • T 

^ foramun ) I (T^'J*) , 1997^ ^241#. p352-354 , . 

[#S«50lV^A9, -X (Nakamura. S.) \^^r^-V (Diabet 

es) I (T^V^) , 1997#. ^46^, p895-899 ^ , x 

i,' ^^.g^i ^.f X't7^>r;V. tf-, (Beisswenger, P. J.) 

P^^tS-' (Lbetes) . (r/^;*) , 1999^, ^48^, pl98-202 
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mmf^Xn52] V-^^)-, ^^-^ (Thornalley^P J.) ^/^"^ \^ 

^ y up- ' ry V • ^ ^^'ijXA (Endocrinol. Metab.) J , (T> V x;; , ly 

9641^, ^Sm, P149-166 

mm *mi^ Lx^ti-^ mm] 
- 0 7 6 9 5 5 ^mm^) o 

- 1^" 9 V U >- 5 > ^ ^ (75*S#<$COS^#l^-C-^ ^ 2 - 9 y V > - 5 - ^ ^^y/j".^ 
■t\ :i t K X ^ ^ <7)X^ ^ :i t i>mhi}-'trj: <^fzo 



Si#ic^t u ^ o 4 ^i.^ V If ^ 5 > B 6 * ^ t ^ ^ «m» 

5_T-^;V.<f-V» -l-y^^;V-2-li9V'U>'-5-^>'-^^i±^^<. 1- 

^^t-3-i?;v-i-y-^;v-iH-4-^;v) -6-.^f-;v-i, s-yi^Kn 
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, :*;v^-r:;Wb'^^^<^^WJi:LTt±, T^^^-^^ GO, MGO, 3-DG. ^ J J^' ^I^T;^ 



^^M\.^m^1-z\±^WA\.^^<r)^'^m^^ in VIVO. 
I) (II) -ca^i--i:^^^"^^^^'^<^'^'^^° 

tli|iE#2 0 0 4-3 1 2 3 0 8 1 
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-j.>^'>7^-;v) . 0-, m-^/Ltip / ° '^_^^,}ip_i^n 

^ ^^^^^^-;v^ 0-, m-t/ctip-:*^V*^-/^^7 

1"*?;^ * - 5i ; -> * n T ;v ^ = T - ;v»* * n 

Sra«*»aai»*~ R l K-^V^-rgtWLfcWtnW-f**. AfcU, R3i:R4* 
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[0 0 5 3] 
10 0 5 4] 

«HJ<7)jb^!f^ (I) tfz\± (II) <7)^#:^!l^#tftL(i\ ^C0t:fef)-e^^ : 

1. 2-(3-T5 y-5-:t-^V-l--7x^;V-4 , 5-t: Kn-1 H-Vi°9 y*-;W4 --T ;V)- 2 

2. 2-(3-7 5 7 5-:t^V-l-7j^-;i'-4, S-t: Kn-1 H-}i°9y"-;^-4-^ JV)-2- 
:t+V-N-f-Ty'-;^-2-4■;^-T-fe hT^ K ; 

3. 2-(3-T5 y-5-^^y-l--7ji^;l'-4 , Fn-1 H-tf 7 y*-;v-4 --f 2 

-^^y-T-fe h T 5 K ; 

4 . 2-(3-T5 y-5-^^y-i-yi-;v-4 , 5-k Kn-i H- If 7 y""-;v- 4 --f ;V)-N 
-(3 , 4-v^ ^;]/_:7 j.-Jv)-4-*^y-y'f-;vT 5 K ; 

5. 2-(4-T5 y-y ji-;v)-4-(2-li Fn^>'-ai^;v)-5-^ f-;V-2 , 4-t Kn-ii 

9y^-;v-3-:f > ; 

[0 0 5 5] 

6. 5-T5y-2-y^-;i/-4-(i-yj:.-;^-i H--r > •7y-;i/-5-'i';V';^;vy t^;v) 
-2 , 4-vt: KD-i;°9y-;v-3-5e-y ; 

7. 3-(3-y ^;v-5-:t^y-i-^";i'-4, Kn-1 H-tf 9 y'-JV- 4 --T ;v)-y° 

n tf :t ; 

8. N-(3-^f-;i'-5-^^y-i-y:2:-;v-4, Fn-i H-b°-7y'-;v-4--f;v)- 
T-fe b K ; 

9. 4-[(5-ii Fndrv-3-^^;v-i-y Hif7y-;v-4--r;i')-y ji^;v-^ 
f-;p]_5_p{^;v_2-y ai^;V-2 , 4-vli K n- tf ^ 3 ; 

10. 2-y ji-;V-3 a , 4 . 5 , 6-x h 7 t Kn-2 H-ViJ' n'^>'^' tf 9 y^- 3 > ; 
[0 0 5 61 

11. 4-^-?^>'i'-N-(3-y ^;i'-5-:a-^y-i-7^-;v-4. 5-v*^k Kn-1 H-tf7y'-;v- 

12. N-(3-^f-;v-5-^^y-i-7i^;v-4, b--J^ Kn-i H-t:7y'-;v-4-^;i-)- 

13. 5-^^;^-2-(3-- bn-7a^-;v)-4-(i-7 ji-;v-i H-x b 7 y'-;v- 5 
;i/-7 r 2 , 4->>'ii Fn-i;°9 y"— ;V- 3 > ; 

14. N-[5-^^y-i -7 ji-;v-4-(i-y aLcr.;!/- 1 H-f- h 9 y'-;v- 5 ;V7.;V7 r — 
-;V)-4. Fn-1 H-t°7y-;V-3-'r ;V]-'^^Xt 5 F ; 

15. 4-(t Fndrv-^ j^-;i/_p{^;v)_2-y^^;v-5-> V y;V:tn^^;v-2 . 4--:^H 
Fn-ii 7 ;i/-3 > ; 

[0 0 5 7] 

16. 4-(i-t Yu^-y4 ? y-j^-^;v)-2, 5-vy ^--^^-2 , A--J}± Fn-if vy-;v- 
3 ; 

17. 5, 5'-vyf-;V-2, 2 '-vy Ji^-;^-2 , 4, 2', 4'-xh7li FD-[4, 4']t*tf7 

y'-;v-3, Z'-V^y ; 
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18. 2-(4-^nn-7^^;v)-4-^f-;v-5-p^f-;V-2,4-vliFn-if9y-;v-3-* 

21 ^t^V;v-2-7^-;v-4-(4-p-h;v^;v-f-Ty--;v-2-^;v;.;v7T-;v)-2. 
^;v-iH-e9v-;v-4-^;v]-(2-^Knip~>-7..-;v)-^f-;^^^ 

23 N-(3 I-v^f-;V-7^-;V)-2-(3-P^^;V-5-^^V-l--7:^-^V-4. 

24. 5_(4-^'nn-^>vM;V)-4.4->^V:Fn^~>-2-7^^;V-2.4-vt:hn-Ev 

2'rv":.'^tr4UKn^^>-3-^^;v-5-^^v-i-^--;v-4.5-^^^ 

26. ' 5 -//i- 4 . 4 -7-* ;w * 4 'V- 2 - 7 X ^ ;v- 2 . 4 -y ^ K n- e , ;w- 
l?:*""--^ > '/-f *T 5 y - 4 - H F D * 5 -* * V- 1 -7 X = 4 , 5 Kn- 1 H- 

30'. 1 ; 1 0 -y ^ A- 2 . 8 , 1 J - h y 7 x = ;v- 2 , 3 . 8 , 9 -X F 9 ^f-y D [ 4 . 0 
. 4 . li'>>f *-3 , e-y^^-l . T-i'*^ ; 

31 ■2_°(2-^'nn-7x^;V)-4-(3-^F*v-4-..Fn*->-^V-:^';r»-5-^*- 

^2- ^2 -(f:^ : ^ ;r-?- u ^^^r . . - > ^ 5 2 , 4 - 

r r;^rw;:r3-%tLLT.; ur»-2-(3-F . 7,v*n.^,.-7x.^)-2 

1 ' ^t"- ' ^ ; "5^Vt V -V ( 4 - . . . ^ ^ - . X ^ ;w) - 1 , 5 ^ 

35. i-(4-f=^^f-;i'T5/-^>i^-V7^^»-2-(3-7^V^^-^-^^^)-5-^^^l^-2. 
4 -V t: F n-li 9 ;V- 3 > ; 

36/LV4V4-(3-^nn-4. Kn-^-,-r--;V^l-..W-^^ 

3rvri-(3".'nis^^^^ 

'^»9'J;v-4-^';T'-^^f-^v]-^9>-2-^;v!-*.wm^^;v; 

40 4-(4-^>Vll.3]i^^^V-^V-5-^;V>^V>-3->^;V-5-:^^V-4,5- 
5; H F n - 1: 9 y'- ;v- 1 ^v) ^ ' 
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#M 2003-407834 



41 4-l3-J-^;v-5-^^v-4-[5-(4-;^;v:;r^^-;v-:7^c^;i.)-79>-2-^;i^ 

42 r(4^;nn-7:.-;V)-4-(2,4-vKKn^^.-^>i^^;^>)-5-^f-;V-2,^ 

;3':v-^4^?^c^At)^ 

4rlTr4%'^i^n4v--^.v;Ur-.)-5-^^;v-2-p-b 

45'' Y-U -( 4 It i^;v-7 ^ -;v)- 3 ^;v- 5 ^ v- 1 , 5 -5^ k n-i- 9 
46^Lu-^;v^n-7.-;v)^4-(5-^Fn^v-3-^^f-;v-i-o-h;W;v-iH-e 

9V^_;V-4-^;V^^V>)-5-^f-;V-2,4-vt:Fn-^9y-;V-3-^^^^^^^ 

47 2-(4-^no-7a.-;v)-4-(4-t Fn3r->-3-^ > dp v--^ ^ v U r 5 - h V 

■7;v^n^f-;v-2. 4-vt: Fn-tf-7y-;v-3-^>' ; 

48. 2-(4-^-5^;V-7^^^V)-4-(4-l::Fnar^.--c;.vUx^)-5-^^;V-2. 4-^11 
49°;':r4^^74^A^Sii--^>^^'J^->')-3-^^^^^ 

50. 4-(5-^4v-4-^:t-7^y-2-^;v>f-v>-3-h^J:7;v^n^^;v-4.5-vH 
F n - 1: 9 y'- ;v- i - -f 5 

5l/Lu-(4-v^^^VT5y-^>vVT^>)-5-^^V-3-hV7;l^^n^^;V-4, 

52: 4-^vy^nVvx>-5-^^;V-2-7^-;V-2.4-vl.Fn-e9^^^ 

4. 4_(4-liFni^v-^>^i^Uf^»-2-73.^;V-5-h';7;V^n>f-;V-2,4-vli 

54. 4-(2,4-v^iFn:3^>'-^>'v^;7->')-2-(3.4-v.^^;V-y:.^;V)-5->^;V- 

2 4-vii Fn-tr9 v'-;v-3-^>' ; . . ^ 

55 3-[4-(3-:^h^^/-4-liFn:^^>-^>'vVT'>')-3-^f-;V-5-:J-^V-4,5-v 

H F n - 11 y V- ;v- 1 ;v] ; 

56 ^4-[4-(3,5-v- tert-y^^;V-4-liFn^~>-^>vVT^»-3-^f-;V-5-:t3r 
V 4 R_v?ii Fn-tf9V'--'V-l-^''i^]-^'i>^^ ' 

57 3-[3-(4-tiFn:3,.>_3_^ > ^^..^^ v V x »- 3 ^;V- 5 ^ V- 4 , 5-v 

t Fn-if 9 1 ; X . - 

58. 3-[3-liFn^v-4-(4-HFni^->-3-^ > v t^»- 5 -:t ^ V-^i ^ 

59. 4-(3-l^Fni^v-2.4-v^ |..^^/_^yvi;7^»-5-^^;V-2-7-^;V-2.4 
6rV-r4'-1r^IrFni">t3-^ ^:^^>_^y^/UT-^)-3-^^;V-5-:t^y-e^V'V 

61 ^2-/nn-5-[4-(2-^nn-4-liFnari/-5-^ Y ^^.-^yi^V ry)-3-^-9- 

;vl5_^i^v-4, 5-vii Fn-ii7y-;v-i-^^^]-^^i^«; , ^, 

62 4-[4-(4-l^ Kn^^.-^y^/UT^:^)-3-^^;V-5-^^V-4. 5-i>li Fn_l^y 

>/_;v_i-^;v]-^Ji,#m^^;v ; . K ^? 

63 4-[4-(4-HFni^i/--^>':;';T^»-5-:t^V-3-h Vy;V^n^^;V-4. 5-v 
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^--j : 15/ 



67. 4-(4-^^nn-^>v';T'-^^)-5-p^^;V-2--7:c::^;V-2,4-vlihn-li-7y 

Is'^^^i'^-C 5 -11 Fu V- 3 ^;v- 1 -7 ^ 1 H - H° 9 4 ;v) - 6 f- 

^9 i'-(5-i.Fn:^'>-3-U;v-i-:.--;v-iH-i-^v-;v-4-^^ 

vll, 3-vA^n-yn [3, 4-c] V v>- 7 -^^.v (mm^) 
70. 4-(4--liFn^~>-^>vUT^»-5-^^^V-2-'7:..^;V-2,4-vlihn-li7y 

-;V-3-:t>' ; 

7l/^'(L'^^n-7^::^;v)-4-(4-t:Fn^^.-^>i^Uf^>')-5-^^;V-2,4-vl. 

7" ITC- ; ' > V . ^-.) - 5 2 -y . 2 , 4 -V ^ Fn e 9 

7^rr(\^Tn'n-7^-;W-5-^f-;V-2H-K«9V^-;V-3,4-v^^^ ^-^f!r^' 

74 5- 5i^V-1.3-vW-;V-l,5-i^l.Fn-l-9y-;V-4-^U7->)-4-^ 

^'^;V-4.5-vl.Fn-[l,3.4]^TV-;V-2-^;v.3.^:.m:-^;v; 

75. 4-[1.3]v^:a-7>-2-^^J7^>-5-^^;V-2--7^^^V-2. 4-vl::hn-H-7y 

76 ^5_U-^^nn-y^^;vx;v^r-;v^^;v)-2-y--;v-4-[N'-(3-hUy;v^ 

o>^;v-y:c^;v)-iiFyvV]-2,4-vHFo-if9v^-;v-3-:t:^ ; 

77 I-(5-^>'VM;V-3-y^^;V-3H-[l,3,4]^TvTy-;V-2-^U7^^)-2. 

Kb 4] 
0 




7^tLf,ib-&*(iii) tS;:R3-CH0 (IV) -x,m»ivi.r,vf^rtiK 
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: 16/ 



^ISIi^lkcSi: III ^^^^^^^^^^^^^^^^^ 

tlitr-Y^^Yuyyy. Vt^^y) /.i±M*^»^»^> -20-1 

ffifllBlSJt - t«. »IB2 0 0 3 - 0 7 6 9 5 ^ Mtj^S^* 

r 0 0 7 5 1 

(B) ^K-^tJ (I) ^^^tr^5 >B6^^^*mfeb^^V>-^^BiE0^'^^'"^'^^' ^^^^^ 
(1) iS57>B6«lc:$:^B^<^'fl:'^t/*iPx. -^0#f^mo ^ > B 6 

0.001~50m»%. #^^0.01^10M%^t;J;li:^^^ 
{±iiE# 2004-3123081 
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^-z^: 17/ 



r«li?<«o «X~roiAgr-*^,= ik»s#*ff^»^- #K«fiSft#«» 

ffie#2 0 0 4-3 1 2 3 0 8 1 



#112 0 0 3-4 0 7 8 3 4 ^ • 1^/ 

,u^r^4y^f^)T^-. mimrj:^^^^^-^^ ^mommmr^Lfzmn 



,-,^;vn-^. ^m^;v^>^^. "^'^liVf^S 

ffliE#2 0 0 4-3 1 2 3 0 8 1 



^Ml 2003-407834 



: 19/ 



o 

+ fV<!/A> ^^m^feW^^o l?M^>Ji:b-^f±> 

(I) ^^cii (I I) ^^v^^fct^ii^^i-^WIr^^L. ^tt^m* 

^ o 

^/'t± (I I) t/c. M3*f^«Mtfi::i3lt^MaiW^Kt^J; 

o^^iJ (I) S^^S (I I) ^> ^^c^mmwis^ifiLMW^t^sB^i-^i^J^v.o 

miiE#2 004-3123081 
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^--J : 20/ 



[0 0 9 7] 

I) tfzit (II) .^.^i!a.mtfziimmmm-^tm^-^'t^j:m^^t^i><D~^'^^o 
^3 * s fi mm thnt. mmmff t tz =^ s tt ^ s^-t ^ * ;^ 

10 0 9 8] 

\\.^m (I) t7t{± (II) ;^cttj|Q.-M«oa^i±. ^^^(d 

^)<D-ej;v^o -ISfiU^MMi^MJi. MJEM^iJ (^■jv:^-^/^ if) , mm\ (?Lm> 

^5'^>m> y^^j^M^ WB.. tr;vtr:^ms b -^AJ^ if) \ 

4ty^£t') tj: }fx-mm. ^iix\^^^o it^m ( I ) -ifzit (I I ) ^ -gljn L fciim^Wf^ 

S i: § S o 
[0 0 9 9] 

^IcMtcM^JIXSL. ^-^ic^fc^if^ (I) t/tJi (II) ^^X#L. j$ffl]tlti^?£^L 
[0 10 0] 

m.mmfz\tM.mmz^^-^Kfzm±. i\L^m (i) ttz^t (i i) ;^^~^ei^«iitJCD^ 
(I) t-fz\t (II) (om^. <ik^(DT^ J ^^r='Vyts.}^(r)mm^\%-^\^xm^^^^'^ 

[0101] 

mm^j:m^m^^-^;^ ^-immLfzm^m&iz^ it^m (i) ttzit (id ^-^a-t 
4^ i: ^)-e^;Eo tfz. -fb^tj (I) *;^cj± (II) iMmm.m]Hi<z.mxLx^ mm\Hx 
mmmmw. t m^-t ^<iti>x^^o tfz. mmmm-i^ * B.m^i^A-t ^m. ttz amm 
^fS'^^K. -fb^t? (I) tfzit (II) ^mm^Hmm-r^^tiz2:i). m&^mm'D^ 

[0102] 
[0 10 3] 

li (II) 7e'^~j}niv=&ircDj2iatcjttT+^^^-^^^>^^{i\ S;^miE'^B#tcfii^% (i 

) tfzii (II) =i:^i6»LT>5-e>. iammmmr^^ffv ^t^x^^ho m^^^^^t^m 
(I) t7t(± (II) tmmmK^^x^j:\^>m^it^ ipi^^ML^fev^MW^^fflv^-s^ 

[0 10 4] 

^j: t'<D^^K%m^fifz^k. mm^fi^o ttz. "^^bMmmmLtzmmmm^^L^j^tiz^ 
ikx^t^m ( I ) tfzit (II) ^mmLxi> ^v-o 
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^-v : 21/ 



[0 10 5] 
[0106] 

m-mirnxmizmm^^. B.^<7)mmzmzxm^^mmir:ho ^(ot^^ it-^m (i) 

o 

[0 10 7] 

<k^ti (I) tfz\t (II) {4, »?t(/5^i^{$M-e§;i.(7)-^{4^ <. mm 

[^§gc7)?;!,^] 
[0 10 8] 

[0 10 9] 

I ] 1 - ( 5 - b K n ^ 3 f- ;v- 1 -7 ^ 1 H- 7 y'- 4 --f ;v) - 

6-p<f-;v-i , Kn-7n[3. 4-clb:'J ^ >-7-^-;v^^jt 

O.lMNaOH (lOOmL) ^5'-' 9 ^t?' (1.74g) ^m.UxmWL^^i)^hmMLfzmz^ tK (1 
OOmL) K^-9--;^]^mS (2.44g) tf^vt*m#U'&7&^'e>?iT LTjjp^, ^ 

^mL/^rSfeyt^ti^ML. 1 -( 5 - 1 Kndp v- 3 1 -:7 :r r^;V- i H 
-tf9 V"'-;V-4-^;v)-6-^^;i'-l , 3->>'t Kn-yn [3 , 4-c]t: V -J y-7 - )l^(D 
ffi^^t>(wet)=^ (23. 7g) #5to 
[0 1 10] 

mU^m^^^ ^ (50mL) tcSlri^^t. 50°Ci:-MMW^4'60^ra$i#Lfcm. 

hx^^^mm^^fzo mmLfz^^B^mmL. M^rzy^-:$^^. m^T^nmi^x i 

-(5-ii Kn^>'-3-;^f-;v-i-7Ji— ;v-i H-tr9y*-;v-4-'i' ;v)-6-^f-;v- 1 , 3- 
Kn-yn[3, 4-c]tf'; >>~y-7-:*---;K7)|ig*^;&|tHBg (o.22g) *#/^c W:6.8 

%o : ISh^hW*, ^i^^e-feo M.^ : 2 0 7 - 2 0 9 °C (ll'^^#i!i!) o 

[0 111] 

[S^M2] l-(5-bFn^'>-3-p<f^;i/-i-7j^;:^;V-lH-ti°yy'-;V-4-^jl/)- 
6-^^;V-l . 3-vI:i KO-7nr3. 4-clt^°U y y- 7 - ;Vjl@t:^(^^jt 
0. 5006g<^l-(5-ii K n ^ v-3-^ f-;v-l-y j=.;v-i-H- ti 7 V- ;i/-4--i' ;^)-6- ^ ■f-;v-i 
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22/ 



^S'(o 50iig) ^#/^o ^x^90.oo^o Mfi^o i^-^ • 2 

4 7 - 2 4 9 °C o 

3_>.lKo-7P[3.4-c]e'jy>-7-*-;V WT, rTM2 0 0 2J tv.,.) k 

h V y co^^ =^ WtiJi" ^ - ^ '^'^^^^ ^ ° 

mm. (PH7.4) ti-ML (^^500;.L) . 37'C-em^^>^---- >L.^o^^^-^ 
fzo 0-^ n V is i y^in-f - n ~> ^HPLC-t?^9-tf L fco 

ItAl^^-^mmk. RM^100ltWb20A.L =grHPLC^I^>v-^^U C18*9 

^rBM^6.5o/o^^^l0o/ot-C^25^F.^-t:^mb^^/c ^''irtnt T^/ 
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^-V: 23/ 



[0 1181 

mklt. Pannala ASh (D:Jj'i^ (Free Radic Biol Med 24: 594-606. 1998) Kmzxm 

m^ittzo -f^^io^^ ^u'yy (»jftS : 100 fj^t) . TM2 0 0 2 {m^mM.: 0.1 
^ 0.5. 2.5 mM) . b 7^ h (Inlj-jb^m) (^M^ I 500/. M) ^200 

niM<7) V ^'M®?^ (pH 7.4) (lt»500;«L) . 37'Ct?15r9-P^'l' h ^ 

KS^^-U (20 /iL) ^HPLC^c^ ^^v^r:^ h CIS* 9 A (4.6 x 250min. ^ fx^: 
•^i.-^-Xm ■r:^mk. m\m^^ (RF-10A:^#M) ^^^^280 nmOt^S-e^^aiL 
fco 0. 6]DL/^<D-Eji-e. ^N'y 7TB?AjK*5.0%/J>e5 30%t-e30:9-F^-e^'ffc$^^ 

fz (^-^^v 7T A : 0. 10% b >; 7;v:tni^^, :7 r B : 0.08% h V 7;v^n@^M*^tf 
80%T-fr h V ;V) o 4-1; KnJrv-S-- hn^J.^^ (100 /.M) * |5M ^: L 

[0 119] 

[t^mflJ 4 ] 

m^Mt-'f-tx. BSAt T7 nV-;^ t ^> ic-f y^.^^- hf-sm^l'fi. [Refill] 
t|Wj»l'LT. \^(D\t^m (I) ^/cJi (II) h vv>^^^^PMffi1±*^i^7!io 
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^--j : 24/ 



1*1-11 



NO 


-It-^^ig (Chemical name) 


1 

-ib ^ i& ^ 




2 

1 


-{3-T £ ^ -5-:t^ V-l-'^ 31-^1' 
-4, 5- t K P -1H- t! ^ — ;i/-4- -f 

K 






2 


2-(3-T S -5-:*- ^ V -1- zi 
-4.5-fc: KP-1H-e=7 






3 


2- (3- T 5 y -5- :t =^ V -1 - X 
-4. 5- t K P -IH- tf ^ - ^t/-4- 






4 


2- (3- T 5 y -5- ^ V -1 - ^ ^ — ^l' 
-4. 5- t H P -1H- — ;L'-4--< 
;U)-N-(3. 






5 


2_(4_7s;-:7iz:;u)-4-(2-t: KP^ 
i^-x ^ ;U) -5- ^ 5^ ;U-2. 4- 1 K P - 1° 






6 


" 5-T 5-/-2-:7x— ;U-4-(1-7xr:;i 
-1H-T^ h5*/— ^l'-5-< >l'X;i':7T = 
^U) -2, 4-i? t F P - tf ^ V/— ^U-3-:^ 






7 


3-(3- 9^ ^Ix -5- 3j- V -1- =- ^1 
-4. 5-i?t KO-IH-e^*/— >l/-4-'i 
-3^D fcf v^T'y v K 


0 OH 


64 64 
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y^-i^: 25/ 



1 - 2 ] 



NO 


Ib^l^^S (Chemical name) 


<b ^ « ^ 




8 


-4. s-t> t F a-iH- tf 5- ;u-4— f 


0 3 Y 




9 


4-C(5-t KP#e^-3-J*5^-»^-1-3'xn 




7, 52 


1 0 


2-7 X :r;i.-3a. 4. 5. 6-x h ^ fc K a 


o 




1 1 


7 X 5- V t F 0-1H- e ^ \/- 

;u-4-'f ;u)-'<>-tf>x;U7t^>TS F 


^ V=/ » H 0 
0 


- 


1 2 


N- (3- >t 5=^ ;u-5-:t ^ V -1- 7 X z: ;U 
-4.5-5>t FP-1H-e^y— ;l'-4— f 
)U)-T-k FT 5 F 


^ 0 


54. 21 


1 3 


5- > ^ ;U -2-(3- — F P - 17 X ~ 
;U)-4-{1-3' X— Jb-IH-T^ F5 V"— 
-S-f /UXJU^y T ——iid-Z. 4-5? t F 




74. 66 


1 4 


N-C5-3i-* V-1-3? X =.;l/-4-(1-"7 X 

:z;i,-iH-x F 5 Ju-5-f ;ux;b7 

^l')-4.5-i?t FP-IH-tf^V/ 


N— -N 


61.27 


1 5 


4-(fc: FP^i'-:? x=.;i/-pt 

Z? X =.;b-5- F 3? P 

-2, 4-55 1 F P-fcf ^ »/— ;U-3-:r > 
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1 - 3 ] 



NO 


Ifc'B 153*5 (Chemical name) 


it mm'ik^ 




1 6 


;u) -2, 5-S> 3? X =;P-2, fc: K D- 






1 7 


5. 5' - V J* ^ -'l'-2, 2' - V "7 X =. 
-2. 4, 2" . 4' -r h ^ t KP-t4. 4' 3 tf 
tf^ V— ^1^3. 3' 




60. 96 


1 8 


2-(4-'i7 p o-':? X — ;u)-4-x^;t/ 

-5-^-9^;i'-2.4-i5t KP-tf^^/- 


o 




1 9 


4-[4-(4-> h^V-:7x=:jU)-5^T 

^;u-2-:7x— ;u-2,4~i>t Fp- 






2 0 


4- (2-:*-^ V-2-:7 X =.;i/-X^;U) -2 
X =.;u-5-:;^P \ffl^-2, 4-'S> t: K p 




83.12 


2 1 


5- J« ^ JU-2- :7 X r. jb-4- (4-p- h ;u 
-f ^1.-5^ T y-;u-2-'f iixX :? 7 - 

jl^) -2. 4-i; t F P- 1° ^5 y— JU-3-* 


^ .9 


42. 07 


2 2 


2-(4- ■7iU*P-'73: = 
;U)-4-[[l-(4- >';U::*-P-':73: = 
;U)-5-t KP4=-i>-3-/ ^/U-IH-t: 
^5 y-_;p-4-^ ;H-(2- 1 K P ^ 
3? xZLjb)-;* tF';U3-5-.?' ^JU-2,4- 
i? t K P- 1: ^ V"— ;u-3-/r- > 


F F 

... 


2,9 
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^-i?^: 27/ 



1 - 4 1 



NO 


-It-^'fel'S (Chemical name) 






f 

2 3 


J- (3. 4- V ^« ^ 3: =. ;u) -2- (3- 

t K P -1H- e 5 \/ — ^i'-4- I' 
;i/)-2-:i}-4^V-T-b hT5 K 


CHj >=:t^ 




2 4 


5- (4->? P P-^ > •< -'I') -4. 4- v> t 


CI— V — tj;^ 




2 5 


Vv't7A;4-i:: KP^'F-i'-S-^ '5=-^l' 

p -tH- Jf V v^— ;i-4- ;u -f 
h 


9 o 

H,C 






2 6 


5- j>t tF;1'-4. 4-v-^-'l'?^ 'J >-4-l' 
;l,~2- 7 X :^ JU-2, 4- t K P - 1° ^ 




Sa 68 


2 7 


V i? A ; a--^ > y Jl-T 5 / -4- h: 
K P ^ i^-5-:f ^ V -1- 37 X =. 
-4.5-i?fc: KP-IH-fcf^V/— ;i'-4-::^ 




2.83 


2 8 


3_ j{ 51 ^1,-1 - 7? X ;L-5-:t- # V -4- 
X eP (3 :i-^V-2, 3-i? t KP-'O 
V [b] 'ft y X 1/-2— f ;i/)-4. 5-i? t 
KP-lH-tf^'/— 


S \=N 
H3C 


22. 83 


2 9 


4, 4, 5- h U ^;U-2-:7 X z:;u-2, 4- 
t K P- if ^ ;u-3-:j- > 


H3C— 
< 


3H, 0 


- 


3 0 


4. 10-5^ / 5^;i'-2. 8, 11- 1- 'J X = 
;i.-2. 3. 8. 9- •T h ^ if - X e C 
' [4. 0. 4. 1] "t? > 7* * -3. 9- i? X 1 




62. 43 
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^-v : 28/ 



1 - 5 1 



NO 


'Ib'^I^JS (Chemical name) 


^ 4i it ^ 


vi^i^ (%) 


3 1 


if- i/-4- t F a * i^--^ > 'J ^ 
-;u-3-^> 


o 


15.57 


3 2 


g-cz-i' DD-'7xr.;i/)-4-{4-i?;>*^ 
-2, 4-i5 1 K a- e ^5 ;i/-3-^ > 


o 


8.7 


3 3 


5->5^;l'-4-(3-7x-jU-T'j 
» -2-(3- h U JU* a ^ 5';t'-3' X 
-;i,)-2,4-vt: Ko-t°^ '/-^U-3- 





80.08 


3 4 


3-15-C3-/ '5=-;L'-5-** V-1-(4-X 
;u :7 T ^ ^u- X =:;u) -1 . 5- i> t 


H3N OH 




3 5 


>)-2-{3--7;l':!|-P-3' X ^^U) -5-^ 


^f'^V^ / — F 


76.31 


3 6 


3_ {4-[4-{3-i7 P P -4, 5--::? t K n - 

>]-3-yf^^l'-5-:^*V-4.5-i>t K 
P-t°^\/-;U-1-^'^l'}-'^>'-^'< 




26. 37 


3 7 


3-[4-(2- 1 K P =^ i'-'^ ^ 'J 
»-5-:t^V-3-7 X — ;U-4. t 




0.02 


3 a 


3_[1_(3-/7 □ D--^ X —M-'3r:^ f-f^ 
-5-:!|-^V-1.5-i;t: Ko-t'^V?-^l 

-4-1' u X f^;u]-iH-#y u :^-2 
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